Mapping and quantitative analysis of gephyrin cytoplasmic trafficking pathways in motoneurons, using an optimized Transmission Electron Microscopy Color Imaging (TEMCI) procedure.
In the present study, an optimized Transmission Electron Microscopy Color Imaging (TEMCI) procedure was used to map and quantify the pathways involved in the trafficking and subcellular targeting of gephyrin in identified abducens motoneurons. Gephyrin is a scaffolding protein, which plays a crucial role in the clustering of the GABA(A) and glycine receptors to the cytoskeleton. TEMCI associated several accurate tools: (i) nanogold immunodetection of gephyrin in motoneurons identified on the basis of their immunoreactivity to Choline Acetyl Transferase, (ii) low magnification color scale coding of gephyrin densities on series of ultrathin sections of motoneurons, which gave a map of the cytoplasmic distribution of the protein, (iii) statistical analysis of the subcellular distribution of the immunolabeling. The color map of gephyrin densities in the cell bodies reflected the distribution of inhibitory synapses over the membrane. The TEMCI analysis of motoneurons with various patterns of synaptic covering made it possible to visualize for the first time the cytoplasmic transport pathway of gephyrin towards its target at synaptic contact. A high magnification quantitative analysis, including the study of 109 inhibitory synapses, showed that most gephyrin-associated immunogold particles (67%) were located in the subsynaptic regions facing the active zones, and the second most densely occupied regions were the perisynaptic regions (19.5% of immunogold particles). A consistent proportion of the gephyrin (11.5%), significantly higher than densities present in the rest of the cytoplasm (2%), was detected in the extrasynaptic submembrane region.